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(54) THERMAL HEAD AND PRODUCTION THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a thermal head 
in which a highly reliable interlayer insulation is attained 
while employinq a multilayer common electrode, and a 
production method thereof 

SOLUTION: A thermal insulation layer 12, a conductive 
layer 13, an interlayer insulation layer 14 having a 
contact hole 14a, a plurality of heating elements 16, an 
individual electrode 1 7 to be connected with each 
heating element 16, and a common electrode 15 to be 
connected electrically with the conductive layer 1 3 in 
the contact hole 14a and with each heating element 16 
are formed on the surface of a substrate 1 and then 
they are coated with a protective layer 20 to produce a 
thermal head 10.The conductive layer 13 is made of a 
transition metal and the interlayer insulation layer 14 is 
made of insulating nslating ceramic. Exposed part 13A of 
the conductive layer 1 3 is removed except the part of 
the contact hole 14a in the interlayer insulation layer 14. 
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(57) [gft] 

tt<0<i^tt*<B5t^-y— "7)U^-v Kfc^tf-E-roiSjg^&fc 

13. h*— ;n 4 a JgRIII&iiiB i 

7 J: i; K*-)H 4 aW^SU"?^ 

111 3tmf(WKfglIS*v*£<tt,t-£fe8fcm^1 6 

£«HB2 Olcfcy&SLTfcS-y— 7)U^<y K1 01? 
6ut. 3£®&&®|cJ;yBli£U JIMIfclt 

11 4^Sftgtt-b^5-y9^.lc«fcy^)iE-r^i:<!:tlc. 
mffl&mfBi 4<n=i>$<7 I-*— ;n 4 a jy^oaj^-ir 

*SIVC3M1H1 3*<HgBlcSa3L-CL^StiSSP1 3Af 




(2) 



t#63¥1 O-1O046O 



S§8&S^I-tgJ&**t3#S®a£»BJB»SU ctt-btO 

■t&V— K. 
[W#JS2] lWEBBB£S»jS*Bl::«fcyflSl*U 
ffirEBMIfcaBSs i <DK<b^*fcliK^bfe-Cff^L 

S&^lc}g|$£;ft&ra»J®afc<fct/litJE=J:>$'7 h*— 

juoftff-ciirEJMM t <t 1 *, i==& 

SS8&Smz&|££;h5#yima£aBff2i*U Cftt,© 
r. 

mEaaasaBaa. m»±m<o-*t— *v k ami* 
t^s^xiy a -5^ &ai«ifc-oi= * y 

U HI8HBF B 1iffi«tlS^*fe<Stt-b5 5-y'?7.lc t feyff$jS-r 
•Stttir. aEBHI6»B©=i>** h*-;KDl*SI5 

B. iiW^btt^*-ri>«mtt^Ba)-y— * v K BBtt 
■tr ^ 5 v 1 X <fc y <f o*n * fc£iHb 

K&JtB£ff2fi£U ffJEBR5)$£*iB<D=i>$e7 h*— JUKI 

rt-roaw i= fc i % t snissems A<*»-ffl»=Bta u r ^ * a & 

[»*B4] ff>Ea«B£BMB*B$*:f*Blk£* 
hicfcyjKjau. HirssSHbR&itB £ s i - 
Mo^$fctts i -mo^w- y n=*y»rt 

U ffJEBBi1$£JiB£ S i <0K1bfe*f=l*K^b!feT-» 
J$ Lfc C i: £ *#gt t "f 6R*B 3 lrfBi£<D-9— TVU'n •;/ 
K. 

[Ifr#Jg5] Itsroailc, fiiSB. 9%3B. =i>$ 
* K*-n>£#*fcBftS)*£*§UiK B§&©Sgi&frK «B 
B*TI=B«*:h.SB»JBa.3<fctf»rE:a>$$ h*— 
;u©rtBT1lfrEBBB£Bftttl=B«*4iSi: fcti::* 
BftB?-(=tta£*i«*aBa$BB»£U c*it><7> 
«S £ BSB Ic £ y &B LTS4t-7J^«> K-efeo 
t, 

mreaBB£»«&&Bj!pe>fc-5s 1 a^B<t crom 1 
«c«»2««B&i=j:ij 2Mi:ml. BEanaaB 



«aeB2aaBa>BGBma«B0!>a>«^ 

BlrtaBfl- SWfctiC t lc«fc y BfcftfcSJ 1 BMB* 
Bt crom i BK$6^BOS5lc»B*+i.fc^«g14-ti7 

5f9x*y««2 b p B iJ6^@ t i= * y 2 bi=»b l 

feCt*»itti*- TJU^»y K. 
[W3RB6] BlZfflBttBSC r, T i . Mo. Z 
Ta. Nb.W. H f «*: IJ &Ufr ^glitlfcgBfe 

^Ifl)'>^< it— 33^&»BL, HIfSm2^®B$ 

C r & S i 02 t A I 2 O3 ©-9— / «> K *fcl*. T 
a £ S i 02<t A I 2 03 hA^fc-5igH££ 

[»#JS7] fN£B2Bft$&&B£s i 02 tA 12 
03 ©M#«:l=«fcy»fiRLfc=.i:£#ai:-r*»*«5 
*fcl*»3Ha6l=E«©-y— T^-v Ko 

[H*aB] flrEB2Bn«£B©aB(::Blife£&B 

it HtiEm 2 3?ma <t mmwirjs^ l fc c «t 

[iff#JS9] »1rE«SB$fiiIE*S©-fflll-n-§f>-ti- 

fed t £<teii<t-r^i»*js 1 7bsis*« 8 ©<bi^ 1 « 

lrEi£©-9— vvU'N-y Ko 

BBB?-l=tttt$4i«aB«a£J:c;BEa>5r9 
-;u©*8p-eii5E«mB<tmSWlc&^£;H£«!: t tic 

=&^ig^ir^*H*#iima£aB»j«L> ctvt. 

©g®£ftiIBlc t fcy«BLTfc.£-9-- ^•^'s-v K©Si 

stiESte *$ «fc ^ftisiiosi i=a»*a3!i> & k zmnm 
sfrE«mBro^®i=*fe«iit-t 77s-y7^b ttzmrn 

!6BB*»a-r*a«x«i:. |!FEBF B 1$6iSB$x-y^ 
tSx^f^ngt. ffIEBF B 1iP§^B©=i>^^ 

-/urortspicsai lx i^zmwma&Miz-?*.? sum 

jy^rosp^ic fcc^TfiEBmBA^gpicSfcb l, r ^ -as 
aisu ^ x -y =f- > ^ ^ t o r s«^*-r •?> a tBsu^xs 

<t. StjEB^I6«gi®©3>-S»^ K7t-x-^©rtSiJI-aaiL 
T t > S #€B(0$ii:M L fc-7 X £^-T £ t x -7 
£ c©llilcftdBFp^t6«iB»JSxet 

[H#JS 1 1 ] fIE-7X-7 S7th 1/vX 

ej»®b t s«x ^ ^ aafs&Bic .t y 

KroiSii^Ji. 

[M«ei 2] ste©s®i=. «s®. auma. ^> 



(3) 



tSBg^Fl 0-1 0 O 4 6 0 



J$xf§<t. 

? * £ y ft •spfr t>si*Hfc— ^ t> ft zmitsHit® $ 

it® S^bR6iLSBfifcxfii: . 

|trffiHP B 1*6i^g(7>n>'Si^ h*-JU«>»j£?£Bttf=K 

<bKib^^^j«Lf:flirtB#mBroaai=if£«ittt-t^ s v 

^xfllz «fc y TftEJil?Si*£$£BroflirEB<bl»iblf A<ff*jS $ 

nmzUih L-CL^»UifiS$SI(?K<bLr«6l814K<bia 
t "T -5 Sai SB^bxg t & c roilllzff 5 ®Fa*fe^i® 
Xg,t^-r^Ci:^^ai:-r«.-9— v^-v K(DS!iii 

o 0 ~ 8 o o°cro?»K<b-c-ff 5 C t ZftWit? £iS#ig 

[st#jsi 4] s«<dssiz, rss, aim®. =>> 
h*-;u£B*.t=®Ril$£J§®. Jg&roies&irF. =& 

-;KDrtffl5t?Btrte*m® <t®awicm^3F*ti> 1 1 tic 

S3S&3R^l-£lffi£*i3#iimfiI£fS®fl*J*l~ 

©SBsessi-.fcyffigL-cfc*-*- -^u^ K<oa? 

»BH£»J*-f £»i#«B»JdtX*I£. flKmialim 

Ho>a®fcS5i»^L*jacD-9— y h*e>&«K2BM 
«»B-r * a 2 *M»axs £ - romi-^T 5 aim® 

U8Em2ilMIH©aai=WK1b1t$W-r**BS. -9— > 
•> K *^£-y?x«fcyft£Pfr£gl*h.fc-o*>t>ft 
•5BibR&itH£fl*j*L. -a>»<bR&itB£flJEBIBJtt» 

©^fiE^Sa«(=»<bWitHeJKBSr4K<bBUJhH»^ 
lit. 



sirtsm 2 BmBoiMBBibttjLB4tBifc**ifeattGi* 
ro^-gpi-sai lt i*«atuB£aftifcib urm 2 aim® 
o>BHt«»&««B i Brat£«B$^«-r-5m 1 ama 

»BJKfi6xgt. llirEBISMe«Ba>a>*$ h*— JUG) 
»*T*««a>BftKJtB*Xryyi/yttoT»*-r 
S7X^^l§t. BEmi6H&£®a>aB£<S:tf 
«rG7X^HtjEXSI=J:y|irEfltlBniUtBa>BBI= 
»ULTl**B2»*B©«ffil=«ttt-fe7 3 
t> ft -5S 2 BH&&B SB 2 BIDIIftBBBlftx 

St. ttEB2BIHaBBSxy*>y£t,oT3>* 
* h*— ;u£B*fci9r£»ttl=»Jitf $x^>?xg 
£ $ ca>Bl=fr 5 BMIftllBBAxB t **"T i> = 1 £ 
HtttS*-7^? Ka>8a*B. 

[|f*JS 1 5 ] MEIg 1 BmaBBKJftxaSftiaa 
Jg A<Bg 7 0 0 ~ 8 0 0 "COtmifrCff O - t £&®L t f 
£IS#J11 4IZEB©*— vju^>> K08£;&&. 

[*BtD8MBftittB] 

[000 1 ] 

»a**i*-y— -^u^* K*s*i;-f-©Ba*ati=«y. 

ftlc. Bma8Ba«ai£«>«ai£*<Biima«*B£ 
Lfc-9— vju-s-y KJ3*tf*fl>»a*ttl=Mr*. 
[o o o 2] 

[«£*0>&tfr] -ttlz. aa:**'j:/*l=»Ba;h.4E 

iaaaroaaa*-* »s.ti= 1 a t l < liaaairs 

B«a»*1**Ctl=J:y. SE^EfiS»lc«feE®Lfc 

y. fc*tM*. -fv^yjf«>ro-c>^$B)it*-t*-r#>i 

OHPffl*ft^roffljSft|cfe^E^-r-5S|LT=&a(7)E 
»««l=E»SlT3J:3l=a-3r^4. 
[0 0 0 3] CO* 3 TiW^'yKl*. StE. 

BBB«)aBI=»B«ft(*J^6<t*B»BT-fe««;wa) 

aEBB^aasffafrtorofia^^L. cn^roi 
i=, »«©*i»i=ia*«)«aBtw-»&*r»it. cro 

SSB±l=$e!»Sl5£ES: Lfc. L^«> S 'J 7JH v<b 
A^S^+tTL^So -e-LT. 'J7JH75ftJ*lfcD-7 

[0004] B 9 li'J 7iUx v SMb* #tfcfl|»©-9— 7 

it^«-rss«2fl)ss(Djggi!2 .i=. bbja#7x« 
a>«;aB3A<»fiS$*tri.>-5o -a>«s®3roa®i= 

l±. Ta-S i 02 t&EOi**— * V hSA>f.ft*«EI»« 

et<*$^/<-y^ y>^ftfi-<fcya»Lfcai=. 



(4) 



*#B8¥l 0-1 0 0 4 6 0 



**ttLTWHa>/<*->£»i*u -ninety, mm 
<DKMife\z*imTt& ho>»icjti:r»jijE«ap*Lfc 

*4<&Mfl>-« (B9«fl) \zit. «Ufl5tfM 

i*. *«»*^4icifciiLTa«sfT5«gii«a63b<^ 

tooo5] me#a««5fc*tffflsi]««6ii. tji 

iz± y «i»*T-4 is «a» 3 oa@icB§ 2 v mmm 
o>»*-e«»L/=tt. x*/^>yfc£i-j:yBrSa>/<* 
-xc^jastirfey. 4 a>*aaa5t<i 

»JM6trr»*tifc»tt35<*»»7fc**tr^«. * 

fc, ^ama5(i. ft«2 0ttfil2a£a»»7£a>!IQ 

■i=tt**ir«^t»***Lr^6o fir, «-*8fc*^ 
«-r«cfc^«feya«ttiz*ttprttrc*tiT^4. 

[0 0 0 6] gEfc, SSB3. *J»»?4 % ^31415 

Ta>«B 3 klt* MKibi±ft*uwj*fE 

tt(D&i^>f 7D>fct*£*<rt Ls U 
^cfcy»B»rt**tr^4. *fc. n^Lfti^tttt 

x«rB*w»f«cticj:y^»=Baj**i. co>bu 

SPLfcSHilcli. «/\>ytt©*B> ^**<J6*;h4cJ: 

[0007] ^(D«a>«E*o>-y— v;^^ ki 

f*. B*L«jrL^-tt<D**ftatt6±|rtt»ffla)-9— TJU 

l=r#«-r«cilcj:y-y— ^u^-v Ki *<HB»lz«» 
»£>*l£S!;£A<. ±S»*fcfc # ©Bai^.fcy*JflS*lT 

[00 0 8] 

[*H*<«»L«fc3*-r*RB] L*L&4<&» M&L 
C7)fc^fC^ama5 7!)<Sffi2CO«aJ2 a t*»«7 tic 

ay. «»*^wa>**»i*«ff»T (a 

fl*«<fto*:. 

[0009] f:t\ #&ma5a>j»$£» <-t&zt 

icjiya^vKa^^fiMLrai^AKOfiTettih 

#asa 5 ±ic&a-t asms s^f^ 



gj7(zKiii-i»^iima5i:ic^+L. ^ia«s^ 
Ka>*B*trr= * y je$j2 * ttfc^aaa 5 

•**ai*&l*3BflA4<ftofc. 
[0 0 10] »$E¥m^l^J:S7^iam^D D pa(7) 

a)E«*S*y*«>4C4ti:. *l»ffl7<B4"'l>fr&*r> 
* g # ><D SI *«# L * fr 5 S*£ 2 CD3g® 2 a C T*<7>3§ 

B*«*i='h*< Lfc. L^«>«yTiux^5;fct*y 

fl>ij7;n7^b«*yBSi, #ami5±i=i*, a 
aic**L^A/Ris*i3!)<« y a l jg±-r * c t izu y , 

H)*JM**< * y S < 4:4 t ^ o mmAtfiib o fc. 
[ooi i] tt*©*— Ki oflto 

llt&l) t 1*5 BiiA<*ofc. 
[0012] ca>*3ftBiaja^»«rt-«fc*irf*. s 
«2fc£tf&;£Jf 3CDa®fCTJi&a®a<h LTCD^S 
H£ff2ritL. ca>«BBa>SBI=Bmifi1fB£JMEU 
ccoHFBlfft«Ha)S®ir«j»(D^S»*^4 k&&&m* 

4 (rttn $ *i*B»iBa 6 fe j: itjiaaemB t m& wi= 

JS*a**i£±B#amat LtMll«5tML. 

cttiz^y. ma (*ama> s^atufe-*— va,^ 
*k (B^-a-r) j&<#*.s>*l**^ co«fe«5asas* 

Bt Lfc»— TJU^y KdftLiTI*. 3>^<7 h*— ;u 

Bf=*mafc<t*TL*<*r«±*r*fc«>. @%i$&^@<d^ 

^Hco^ilitt (BMOe) ?9BBt*J»IR^4^ 

#a*«5£*BfcLfc-y--T;u<N* K**fflft-r*c 

fc*«BB"C**i:l^nBjfll^*ofc. 
[0 0 13] *«MI*zti&a)jftlc«^Ta**Lfct,a> 

T?*y. *aaas*BtL3S:*<t»Bra$6»B<Dj6i»is 
5#®^yct<g{aS-r4c<t(7)-e$'4 j 9— ^;u^^ k© 

[0 0 14] 

[■B*»*-*-«fc*>a>*«] itasifcittta*t4 
*^^#^>ii, Braj6«6B<z)(ifflttA<s^^aa 

l*T«*Wft*fTofclML BH«6«B0)a>^^ 
-;i/ja^<o»»icfei^r»fiBA<n.fflizBttLT:i^4B 
x^^>ysns-rcticj:y»*-r«zt*<-e 
^y-. »Bfcft«r-tir*yi6«ttBfc*i=r4 

at urco3i®Bt±B^amat L-c^&mafc* 



(5) 



ftfflW- 1 O- 1 O O 4 6 O 



-^■r*<D$5tlllrR&itT?#^ct^at^alL. 
[0015] -?ut>*>. ^fFH*coefflroii*^ i icte 

SUSS. Sims. 3>^^7 h7t">-;u$(ijtfcSF B 1iSS«i 
WKfcS! $ 4x4 <t 1 1 

*y»*U BEBMUtB«£SB-b?5 9 9*l::J: 
U it*l=. fflrKBRiJf&«BC0=i>*9 h*— 

[0016] fLT, CCO.fc^^filJffiSSfflLfcCirlC 
<fcy. BBB*<BRI)$&«IB0>=i>'$'* h^-jujil^roai 

sat LT<75#ms<t±g«iimiii: Lrco^jimafc 

[0017] £fc. t#mt#<7j|5HrolB#iS2i::SEKa> 

Mie^mn £B»j£fcBi= * y »br l , meBMiutB 

[00 18] fLt. w<D«fc3J&:«fiRSSfflLfcctir 
* l J. BBBttBUBBttfcBBfcBB-rScfctf-C 

[0019] *fc. ^ii*roffiffla)iB*«3icieKro 
-7;u^-v k©b«i*, sbobbc:, bb 
b. bbb. = h*-ju£B;tfcBiyi«6«B. a 

a$ti«£&*.i=£*»a?-<::BM£ii**aBa£a 
bbjsl. ctte>©as*«Ksi~«>:y«aLr<ts-9- 

KtfeoT. BBBBBS9BBB. M»± 
ma)V—*~j K »ttt«5 9*Xj:y4 
l*hfc-of::j:y»j*U B8BBIB»fe«B£J£»14-te7 
5 V^XI=J:y»*f £<!:<!: WEBrat6«B<0a 
h*— JKDrtgpi=i4B^-5a»SBa>affil=WK^ 

ttt*-r«««ttBB. MM:tt««t«ntt*io 

*- BBtt-b7Sv*x*y<f4»fr&»*h 
fc— a* & «H1tl»ihB £BJft L . BBBIIIIMtBa 
=i>$? h*— ;UJa«-©gB»l=j3t^TfrlB3IBBA<>l-SB 

[0020] f LT. C<&«fc 5 fc«J5E£8Ul Lactic 
*y. BBB*<BIWIHiB©:j>** h#— iwa*©« 

»i=*st»Tn»i=BUj^-* = t a<bb & & y . TB*ii 

B«fc LT<7>5fSRSi:iBttii©a«t LTfflftiSffifc 



•> a — h f -5 CD $ StUlzKit-C # -s . 
[0021] *fc. ftftRBOBHaBBB 4 KGBft 
**W»*-7*av Kaaaii. B*B3l=£lvC. 
lltrE«BB£BMdftB£fel*BKiA£Ba>-*— * v h 
l=*y»BL. BtFKBibR&itB^S i -Mot4*fctt 
S i -MoHfflt-^? M=*yflSBL. B1SBH& 
SiB£S i 0!)ttU;1fe«fel2KSft:tt-C£JftLfeAl=fc 
■5. 

[00 2 2] -t L"C. C0J:5ttBft£aBLfeC&l:: 
*y. B«Bl**t^H»tt*B*(=«l»-r4Ct*<-C 
#. SMbB6ihBl*3>^^ h*— JUCOrtSBlctig-f SB 
«B©Bffl*BMb^6BSII=BB-*-4wt3a«-c#. BID 
B«BI*«Btt*B»=«»r*-fc3&<-e#*. 

[0 0 2 3] *fc. ftSMH#CDl5H<DK#B5|::EKCD 

*BW©-y— k©wbi*, sttosin::. BB 
B. BBB. h*-;u£Bx.fcBIHW£»B. B 

StCOBBSl?-. B£B*?-l=Btt3*i«flBBB£J:tf 
BE=i>*S h?h-;ucortS|J-emiEBBBtB9lWl=B 
iSHSt <t t dBBBB^lcBB* *t*«jima^« 
BBBL. -*it><Z)Bffi*«ttBI=J;yBBLT<P** 
-7)^«; h't-feot. WEBBS £SHuS£B^e>*e 
SSl BBBtctOSM BBBcoaffilcaJBSHfcBK 
BBB05-9— * hA^fe-5ffi2BBBi:l-<fcy 2ll: 
B«L. m£BH&BB$ttBm2BBBai!tr8BBH& 
StHCD=]>$$ H^-JUJilM-COSP^^^b-T-Sctl-J: 

y»&*ifcB 1 mrw&mmt znmi mmtttmomm 

Bil=«ky 2Blcff$)«Lfc)Slcfc-2) = 
[00 2 4] f LT, CCO.k^'&BfiK^^fflUfcCtl; 
*y. B2»BB*B<b-r* = t(=J:y»64i*BlB 
H«»Bl±fiB<D««ttB|b1&*7.5 v 0 X i: 
T% BBBA«Bra«»B<D=>^^ h^-;uJjincogB» 

i=fct*-c*i-»i=Baa-r*ci:3b<BBfc<ty. tb^sb 
if®%mm- Bi=i*B»B*ftift*<Ti&B<t»tt-c-> 

[0 0 2 5] ^li*<DBH(D»*B6lzlEKro 

B58BB1 BBSS. Cr. Ti.Mo, Zr, Ta. N 

b. w. h f «feyjS4PA^e.ai*ttf=B!B^Ba)'>nE 

< «bt-oA^t,^f$fiEL. «tlKm2BBB&. CriSi 
02 tA 12 03 -v h. *f:l±. TatS i O 

2 tA I 2 03 h l^&tt &B»j6&R«>-y— 

> n-«kyffj)aLfcjSi-fc-&. 

[00 2 6] f LT. =.0>&5UmiiL£mmLtcZt\z 
*U. B2BBB(4B<bl=<feoTJ:yaB<Dl6»1±B<b 
fel-b^ £ X <t & •£> o 

[0 0 2 7] ^i«g*C0eBC0tt*S7l-SEffiC0 
M«©*-7^ 9 KOBSI** B*B5*f=l4H* 
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[00 2 8] *L"C, Z<D^5Um!&t:mmLt-Zt\Z 
[0 0 2 9] «l^i»*(0EH<Di»*JS8l-gE«<D 

7 <om^ 1 mizt=i\x. fifrrem 2 sra^sros®^ 
sit jS*)!*^ # 3 # jiiiii £ «k m*§ £ & 

[0031] ^is*<7)ffiffla)ii*3S9i-iaK<o 

[0 0 3 3] £fc. ^fFIi*<OEfflcDii^iS 1 OlcfBK 

abb. asms, a>$? h*-ju£B*.*=B 

IHIBBB. ^SaofESft^, «£BB?-f=ifttt3*t«fl 

»]n&fc<fci/mifiEa>$? h^-^rowas-cfrie^m® 
fm%.mznsm$tiz> 1 1 *,iz&&%im*izm&2tiz 

SLT45f-?;^7 Krol!{jt^5£T?&-oT> BE* 
Bfe<J:tf£BB<Z>&Bl=S&&Bft'&ftS«BB£Brt 

-rz&mmmf&Jimt. mRmwmo&mz&mit-k? 

v 5 >? X An f> fc * BMteftB £ ffJfiE-r -5 BBXS .t . " 
ffJKBfyi*feiitB£x.;/^>>f £t ■oTa>*>? h*-7U 

^fiSxfcBrs^ttic^/s-rsx^^i/^xg.t. fifes 

jfB<Z>a>$? h*-^lil^<Og|5^lrfcL\T8trfH»mB 
^-r^Sttgp^X^i:, 8!TEIffB1ffe*i®(0a>*$ 
T X ? £ * -7 X ? Rflg t £ C OHI=fr 5 BRil 
[0 0 3 4] f Lt. w<D«fc5fc«f££JigfflLy=Ci:l= 

«fcy, BBB<z>a>$$ K*— juKm«>B#i::*5i*Trt 

SUIcSai L, T l^&tUSB £ X y =f- > ? £ 1 1> T«i3ll-& 

a-i-fcLvcfl-gpKsai-r -5 c <t *<g» t a y . tb#j1 
mmt Lxmmmmt ±mxmmmt Lx<nxmm&& 

<fc tflHtfl. Ml- 1* ISSiSt^ <f if t A^j&S<£ffl(4-C 



wn^mmzn&z&fst Lfc-y— t;^? K£#®£ 

y <* < bbmkbbi- * c t *<r £ * . 

[0035] *f=. ^i*Si*a)ffiffla)ii*Ji 1 ii=bb 

1 Olcfc^T, ME^X^?* h UvX h^fcliffJE 

ts«x -y^^-yii^^-rsa^si-j: y »* 

[00 3 6] f-Lt. CtD<fc3fcBf££$ffil,fcCti:: 
«fcy. 779lt BF B *)$&lt@<Oa>$"> h^-^COMSB 

i-StbLrLxs^mnroasA<x.y^>-yiCcko-c»* 

$ s «»i=Bjbr 5 c t tfx $ ^ „ 

[003 7] mtz. <&§tm*omm<r>® *]g 1 2i=cs 

ssi-, #mB. av'S"? h^sixti 

ilt<{4*-7^7 Kfflawatfcot. fites 
t. tii&&w®(»mmzmMiti±zfi-rt>mni±&m. 

5*y^X«ky)S€.BANG.atf*ifc— DA^&-5B<tKiJ: 
■ t»*L, co>K<bl»JtB^BK*&»Broa>^^ h 
^-^roffjjS^SflMSffttNrx-v^vy^tor^s 
L, BHI6«Ba>3>^^ h*-;u©»«^SB«l=B 
ftBJhB«»B-r«B<bBjhB»*lBi:, ntrCBMIft 
^B<0=i>'S('7 h*— iKDJKrt^SBBlcB^bRfrjhB* 
Uf=fIIE3|llB<oaSlc$£^tt-tr 7.5 ^ 0 XA\t> & 
SBF^IffiiSSB^^fiE-r^JS^xgi:. «reBm«tlB£ 
x-;/^>.y£t^-Cz!>$? K^-;u$B^./=R(fS^« 
l3sEt5i-^>^Igt. IiIfex-y^>yxSl:J: 
y «HIEBFBlf6iSSB(OfIt2K<bl»ilig A<^)« $ Hfc a 
^7 h7n-^Kl^.<0SP»l=fct''-C B 1IIEa»llBA<^-SiJI=Sai 
LTL^'i) SaJSP £&#IHb L T ffiJittK^b^ i: t 

suBibxs i: c nmiz'n 5 s r$t&m®r>f$.x.m t^s 

[0038] -f-LT, C(0«fc7^Bfi£$^fflLfcci:lc 

■ty. »«B©a>** h*-jwjm©»#i=fcivcrt 

SBfcSdJ Lru^BtBa5SBfl?B<bU-CJ6«14B<fc«5i: 
L. *mBA<BF B 1^»®a>3>^-9 h*-;njirta>gB# 
l-fcL>T^SBI-Stlit-S C «t A<&* t & y . 

a<t Lxo>mmst±!a&&mmt Lxo>&&nmt5£ 
vm%m&. miziz&&sk*tj.i£ttf*&&tj:*{ttiLX'-> 

3-h?Z<J)&mm^Wj±X'£. BR51*£fgBcD<tiateA< 
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[0039] &tz. ttKflt*a>aBa>n** i 3i=E« 

[0040] tit, za)«k3ttfl|fil*«fflLfcctic 
£y. #m@(D=j>^^ h^-;ujancDaj^fcfe^rn 

[004 1] g-fc. mHR*aan0>B*4l 1 4I=:BB 
Sffllc, ft^I, SSB. a>2^ h*— jbeax.fcB 

miutB* ttaa>*K*?, «£B*?-r=flMR£ti«B 

ftS*a*Ba*JftU zft&aaBSBBBfCcfcytt 
B«AtfflUiBOSBI=Xlkjft*B^&tt«KiB*B 

s»«t6«ii«i»itiafc, nuEm i »«Ba>a 

BKMBjftfcBOD*— * ? h*&fc&»2««B£«*J* 

Bt. ttBtt2««B0>ftBI=BKfttt£*r«*B. 

«5*$xJ=ytt4»*&Btf*ifc-o 

3^6«c*BftB&jhB*»j*L. z<Dmttt5±mzm&m 

Bff2fi£xf£<!:. BfTISS2^SBO)ffl[IBK^blKihJl3!i<^ia 
SftfcmftlsirtttrtffllcBttl LTi*&Sttltt€BftB1b 
L a CB2««Ba>B1b1h^6«&KlllllBMBB«BJ* 
t**l Bra*6«H^*xet. fWEBRMBSSBtDal/ 
h*-^a>»rt^3EB*a)B<bi»jtB*xy^>y 
stotB«t47x*nasxafc, fiEsr i Bra*fe» 
noaffife j:tffrEvxy»*xaiicfc y wrEft i bm 

*6»B^affilzBtliLr^*S2»BBa>aS(cJB«tt 

-b5Sy^x^&tt«B2BMIftltB*»*'r«B2B 
MttttBBJftxB&. B(rES2Bra»«B*x^^>^ 

x v ^ >^XH £ * z 0>BI=fT 5 BMIUftBKrtxS <t 

[0042] f Lt, ca)«fc5JS«rit$^fflLfcctic 
cfcy. h*-;Hsl^a>»»*B«B<bLT»t) 
ttfcB i BM«B»ISABaifiaiUt1ba-k 75^x 
»aB*<BIB*&SBa>a>*$ h*— iuiu 

na)»#i=fci^m»i=Btti-r*ctA<«B^fty. t 

B#il®«£ LT<&»®B<t±B#iim&<t LTCD^iS 
®«fc £ tfflJNBB. ^ 1 4<?&Stt 

«3HttA<Bl>««**Bi Lfc»— K$*B* 

y «t < ttvni^aBr « - £ « *> 0 

[0 0 4 3] *fc % mfMMlomfll 5I=BB 



1 4lcj5i*T. fflEBiBHfMBBJftXB£ttftBB 

A<B§7 0 0-80 0°C<Df&®<bT^5£t::fe£o 
[0044] fit, CKDJ: 5 &*8f*£Sffl LfcZ iZ 
*y. a>*^ h*— JUJ5in(D»»lcteL^T*ffl^BttJ 
Lri^4BajfflS**(cl|ft»ttB<btti-b7 5^^xt 
Ls MBtta»Mtta>X^BillNWBlf«BBlcBB 
tiCWttiiritl:, 2Ba>BP B 1*£&Bl4. &® 

a«>a*it**y«±*i** = 

[0 0 4 5] 

[f|BJ!(D|!i6<Dff2iig] KIT* **WSHffilc^"r jgJfiO) 
BBlCcfcyKB-Td. 
[0 0 4 6] B1 li*BWIwfl6«-9— TJU's*;/ KOI1 

[0 0 4 7] m 1 (ca^j: 5 *HJfi<7)^88(7)-9— V 

o>««i i coasts i KT£*±sic^a»fc*£ 

**ifcOttO>«»B (BBB) 1 2/><fl*/jt**iTl*S. 

tit, sffii usjitfRan 2<7)aa*B5«fe5^ 

LTB8-»?S:ff*COTB*iaa«i:Lr<3D3S«Bl 3*< 
»J***LTO«. ZCO^m^l 30)a®ici4. BBttB 

b i 4*<»a**iTfcy . c(DBrpi$a^Bi 4cdeii iz 
r£*u*-r&«fflia«i^(4. tin 3**arr4±. 

fc*>0)Hfg^«a)=J>*^ K*— iH 4 a#J&fS£*lT 

6 0)E5lJ*ffija)ft* (HI 

a>«BSiE:&isia)fts> ssitfcy, fiE^Mmsi 

□ 'V Lftl^«fc 5 (c L t □ >^ {7 h*— iH 4 a 

[ o o 4 8 ] mEBra$fc«B i 4 ^a® i^(4. Braa>» 
BBizajcr* ha)«inci:TB?ijE«**tfeT a 

-Si02 «Cif(D*lft«tS(*A^ft**»*T-1 6*<Jf£ 
^SP(4. fTEa>*^ h*— ;n 4 a<DW»lc(4«L 

rfcy. ctiiz^y. ana^i 614. «ui 3i=« 

tt**lTl**. fit, «MT16 0)-| (lit 
«J) <D&W\a*. #*»3R^1 6(cSS!^ti^±S^M 

ms^LxcD^iimai 5A<B«s*LTj3y. «!»3R^ 
i 6 0>«bm ni«i) coa® (zi4. «-^s^m^i eiz 
aitLriiB^ff^fflSJttai 7i&«»«:SFtiTi^*. * 

mrcttB-r 4»iifc j: y m^icfflix^^^gp 1 s mm 

1 6(D=I>^^ h*— iH 4 a 
BBB 1 5 14. =i>^^ h^— ;u 1 4 a (DrtSiJIctilE^ 
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[0 0 4 9] &fz % m%m& 1 7 <&-<H (B16A) i= 

mai 9aWK(t&*irfey. zamaivai 9<d««b 

SPIzl*. RHI»JS«1 9^^LT<lSiJSSl 7I=#LT 

[0050] ifrie^ama i 5 . &s&*7 1 6 . mxm 

S1 7fc«fctfBMl»J«ai 9CD«ffilzli % d*L^£SHb 

[005 1 ] *3SH6(&fl2ffi(7>-9-— TiU^sry Klcot^TM 
[0 0 5 2] MIHStel 1 li. t^-j- 

[0053] iiireflUMi 2 1*. ftxtrnmiz. mm& 

[0 0 5 4] BtrlBSfil 1 JScfctfftSJBl 2(7)^MIC 
3A<. U >y4tfO)^lD©»ai=J: u 0. Sa 

?tt£i=*y. «*tf. WMM 3Mmtft«i i 

ft>»JMtJ: y«T** < **ifcBfft»«0>/<*->l^» 

[0 0 5 5] 1RIB9M1 3<D&m\Ut. Iftlitt-b^S 
'^Zi:LTa)S i 02 *fcf*S i -O-Nft^&ft 
«fllH]|K1tJI1 4A<. X/<^*U>y. CVDttifO^ 
»<D»3*ICJ:y 2. 0//m8fi(DBS-«<j:«*l^a9* 

Lfc=3 <7 h*-;U 1 4 a «KfiM*0>/t* 

[0 0 5 6] IffllSflllllfMtJI 1 4a>«BlC«: % ft3fe£fs] 
Ta2 N*fcl*Ta-Si02 SW^ftiBfi 

^^>^ttiriCcfey»faa>/<5i->*»aL« c^icj: 
y. Rfraa>»»ffii=»j£-r4 ho^ic^crs^js 

[0 0 5 7] fflBftttflHFI 6<7>— fill (HI £«) d 
I*. »«fl»X?1 6lr£S£;ft£±JS*a®a<t LT0) 
^M«1 5a6«»***iTfey. *»*7i 6a>«MH 



iiBSfToBfaaXBSlBltti 7 35<»jas*iTL^4. CO) 

#a®ai 5 6j:tfM*ai 71*. sit^it^^ 
zo'Atoojjmizj:'') o. 1 /imejta>B»-»&ff4ic 

*T1 6<7)^iS®ffil 5^I8IU1 7fclC***Lfc» 
[0 0 5 8] ftE*aa«g1 5fiJ:tfflUI*ai 
\ % Cu. Au % Ni, Ni-C rSifSffl^tt* 

[0 0 5 9] IMMtMSl 5fe^i;fli»*«1 7(D$ 

ffifcf* % a i *fciiCufttf(D(»M*HSx/<^^ y > 
yttt*a)^tta)*s*iccfcy i . 0/imSfta)iii8-««:W 

(B^i±-f) 7Wfcf££*U ffilSIIHil 7 ©MIC 

l»)i»t&i 9*»j«**i«i:itl^ SlHl»Jffiffi1 
9<D*tt«ifi«(DBrSia>tt11lcii, nfiPlwBHJLfcfflffl 

[0 0 6 0] MTEXMX^I 6. ^1181 5. fl»* 

ai 7fccfetfBiffl9j«ai 9*:ifa)affiizii. ctib^ 

fi»r*fc*>lC5~1 0//majK<DI*»afffaG>ftHJI 

20^, fta*ajH*»ttflEfli?ff (B*-frr) 
ffl»]«affl^«»tt«iT-«i 9 ajsma>*ffi$a«r6 

«*:5lcLT^a*4xri^4o ccDSSIf 2 o li. 

wiwbttj3«kt;H»iiita>aL^-f tp> 
[0061] na5icstB*tiTi>^^amaffin 

7gPl9a|Z(± % N i -S nU£O>%,\^?H0>* 

[0 0 6 2] S^>|C*fc. 1 2CD^Si(D±^<7) 

«S® 2 0 toft «aw > ^7 y ^ > 5 1 #MA< L x ^ S?« 2 
1 <t^tL^<h<ttir. *«i«1 8(DWCLA>b>f^ 

y#>si**w<Lxy5/«2 1 *r*(7>-r >^ y«>si« 

«*<LBJBLI*. *&tt*yT;uxry2;fl:SB*fc«)lz 

[0 0 6 3] ftfc\ HM-a>-k7h&£®&XI=fl;i: 
^11411 5fcJ:^<i»Jmai 7$«B»*1 6 CD 

t (nmietMBi 4o>s®) k^— 
)U4a (D wspr^asa i 5 zmmm i 3 <t urnm^ 
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[0 0 6 4] -og\z* m&Lt-mmfrz>tez>*&m<Dm 

[0 0 6 5] H2(4*«MJC«*-y— Kfl>»» 

[0066] *H!Sa>ff£88a>-»j— -7;u^^ Ka>«3t*as 
I*. «fcBW:Lt-*©**<fi« (H**r) ± 
CttMfl)*-7^7Ki o£[s]8#fcff$f£L. 

■9-— -eil/A.^ Kl 03&<Hftl^»&ti4«fc5l^ftorL^ 

[0 0 6 7] g]2 *HffiO>^fB<Z>^— *7 

t^-e. «;gBasfifcxfi2 6izfcixr, tt*£H«i::LT 

S*K1 itf)^@CDaSSPi 1 a KBttjft #5 x£±JiR#£ 
^iOttttfiUSBl 2*<J&Jifc**i4o ^OlfiUSlS 
2 5fecfct/«a»^fitxa2 ^*(7)r;u 

[0 0 6 8] OgflC. 2 7|cj3ivc. S 

CD/*$-><&TB#iim«i: LT0>S«Bl 3^«t 
y/J*£<JEMB < r«CJ:*<. 3(DWSftv3- 
[0 0 6 9] otflc BHI6»B^fiexg2 8(Cfcl> 

T. S®B 1 3a>«HI::3>*$ iH 4 a £*Tf 

«BM«itB 1 4«*t*. -c6>BimuM»i*xw 

2 8lZOl^TMl3PL<JttWr*. 

[0070] StrtBBra»«B^fifcxS2 8li. *-*\ tit 
Jgx*§2 8 Alcfci^T. $1§1 3 0)Sil:s i 02 * 

>y*fcttCVD&t*lZcky 2. 0/lmaBO)B§-»ft 

ff*f::«»LTBra*6»Bl 4^^i«i-4o o^l". x 
7f>^Ifi2 8 BlCfclNT, linKIMl 40)«®(7) 

^HS»«Lfcft//^77-K77i (BHF) ft 
£TBMIMMl 4Sx-y^>yLTWB©f4Blca> 
* ^ h*— i 4 a £tt*«B£Ktta>BIIMUtB *» ^ 

[007 1] O^lC. 7^^Ig2 8 ClCfcl^T. BFal 
$&®m 1 4 (7) =3 1 h*— ){, 1 4 a (Drtg&lCgfca LT 
I*£»SB1 3 ©MIC?* KL/vX h*f:ltCuftlf 
OitBi 3 fcllRi^f >yitt*t4»Mt(B 



[0 0 7 2] OfflC, Bfcfcgfll&£Xfl2 8 DIZfclxT. 
BMIKIKB 1 4(7>=J>$<7 h*— JH 4 a0»7X 

^T?aofcfflfi[$»<Brai»asBi 4a>»»icfci*TSi 

SB1 3Jb<rt«l::BttJLTl*«>Btti»i 3 A (Bilc« 
Bicrsr) . ?Ut>*>. 5111 3CDaggpic<ig-f a 
Avium 3Aa (Hifi^i-ttiaicT^r) *\ s 
«i i6*tf«an 2i=ja«-r«Hi!b«if©*iiB*tt 

icy lt=i>*^ h/tx— ;n 4 a ^^jst-TSBOx 
^^>^(cuvxhK*<«tir±i:fcy. bb&bb 
1 4a#t»*-r*»i^jta)yx nc*y*cfcyr 
zmm&m® 1 4omi 4 b cbi ic-si£fe£:*:L-cifv 

■f) lcJ:or^WcBUlLri^4»BBl 3(7)gaigi5 1 
3Ab (Hi lc-gj£fi;:*LTte$llcT^-r) fx^f 

[0073] »=ttwr«t. S3 (a) fc^<r#mB 

1 3(D«B»lCttfir4n^fltUi»1 3Aaf*. H3 

(b) ic^-r«fc5(cx^^>yizcfcy»**n. S3 

(c) lc^TBRMB«Bi 4 ami 4 blCcfeornSPfc 
BHJLTl**Bfflffl1 3Abl£. H3 (d) ic^"f <fc 5 
lCX^^>^|Cckyi»***t4. LtrA<oT. BaiffilK 
^IS2 8 DlCfcl^TSSBB 1 3<DttfiMC«Br«|::BtH 

Lt^41tt»i 3 Alix^^>yiCcky5**IWlcB«? 
J3*tfB***U BIBIfiM 1 4<B=i>$£ h*— JH 
4 aJsl^0)9»JCj3L^Ta»BBl 3 <D*ffllC»-T £Bfcfc 
«1 3 A*<a»C»^*tL*. 
[0 0 7 4] $1§1 3tD*»|::**-r*BUflM 

3A(D^(t BMt&BB 1 4 0)ifL1 4 b<D*££0 1 

*y**Bi 3©i»*r*»tta)***a>2A«**<<j: 
t*<»*Li^. axeics^-cx/*?* y 

y &8&St^ 1 6 -*>&®tii 15, 17 £Bm«B 
B1 4±l^fiELfcHSl3 % g|3 (e) |z*-rjfc5l=* B 
HttSBl 4<D?L1 4 b^llLXSfil 1fc*lM*« 
SB1 2lziljaLfcHH«ttlCT*-r*»* : F-1 6Ab# 
1815. 1 «M1 3*"CHBLttt^*3lcL 

[0 0 7 5] O^IZ. 7X^R£lg2 8ElCfe^t, 
@fil!*&«£B 1 4 0)=] >^ ^7 h*— iH 4 a (D^giJlcSai 
Ltt^iMl 3 0)S®£aott^7X^J^t 

4 a(Dwai(03imB 1 3a>affi^«icaai-r*. 

[0 0 7 6] O^IC. Rftft?-MX|2 9l:£^t. 
^*<b[s3fi|lC. Ta2 N*fcttTa-Si02<j:t>b 

tt«WflaBftJEtt(*£X/<?* y v^feiiric^ y o. 
3|/mSaOB8-«&ff*Ua»L/i:», 7*h«JVl= 

B0>Ky h<D»lci£i:TfiWEB**ifcHrS»tta)tt» 
6SMt4. -C08#. 6 CD 

-ISA (B 1 fiffll) lis fiJSB=3 >^ * K^— ;U 1 4 a <DW 

ffl5lcii®L^g0lcBtl3LTl^43»mB1 3<D&mzw.m 



(10) 



0-1 0O460 



[0 0 7 7] SSBAli3 OClfcl^T. Cr 

iJ>^fti:lCcfeyflMK.lSO. 1 j/mSg(7)it 

«MaiL^»-«i«:»*rc**Lfca. hj vie** 

X7f>yS*t-ii:J:y«8*^i 6 0-ffl 11 
*1 6 0>«bfll (B16W ic. frMMITl 6lc»«* 

mm-t&o zo>t£s asm si*. *©-»3&<s8» 

1 6 C7)n * h*— 1 4 a OrtflJ^ttlfr *ffl 
^oimS 1 5 I*, h*— 4 

attrtffllZftlvC* #«llft*T-1 6i:Sll1 3 t izM 
*»lC»«Stt4. *fc. Mftft?1 6<7)^ffimffi1 5 

*B*&tt4*»**/<** U>y«:if^*y«iLtf 
2. 0/fmUOtt;ttnV^H-«lftJV»lc4ft»L«: 

(H^-a-r) t»*L, e-BJM*ai 7 0>-ffl 

(B 1 *«) ®»JB«fflHSPSfil«(5^gP 19aJ 

[0 0 7 8] OgflZ. SBl»*l83 1t8^T, tt 

t/fflglJ««ffln«tt««T-» 1 9 a £«l*T-»M 7P> 
titzltS i -0-Ntt£fr£fc5»»£«*tf'5~l 0 
^mSJta>ll»-»&«SlCX/<^*y>y % CVDfcif 

J=«ky»»r«cticj:y«||JB2 03b<»***t, oi^ 

K1 0SH^(=»4C4:lzj:y* 
*ft©»B©*-^JU^* Kl 0(7)SigA<^7-r^o 
[0 0 7 9] ftfc. B*LttLt*B«aBfttfttlM?- 
J:tfMI««ntMMMi^fll 1 9 alzii. ftHB 

^3&<ftSyft(tt>*L. »M2 0tMLfe*l:CO7X 

^*wnfr*ctizj:yn»i=Bm**v. ccDsaisPL 

fcfflttlzl*. N i -S n&£f0)£/\>5ri±a>j< ^A<JS 

[0 0 8 0] WiSLfc«^6ft**Stllfia)»ffla)-9-— 
-7;u^*v K 1 Of*. Stbgp^^xS2 8 DCifcHTJBRa 

IKtftS 1 4 0)zj>^^ h*— JM 4 attrtfflHzBfflLT 

BU8IS1 3Aa (B 1 df&HH^TTF-r) *\ S«1 1fc 
J:tf«fflBl 2lzjjSttt-4Eli!b«:ira)*«fflttl=y>^ 

LTBWI&SIf i 4Si7f>yLt3>^^ 



14<D?l14b (B 1 SiJ^ffi^LT^t* ) lz£oT 
HBr»lznffllzBUJLri^*BUiffll 3 Ab (Bilc« 
«IzTSf*> tt£0>*Ml 3(0affi(Z>^«lzBHlLT 

i****«ttBu«M 3 Asasn-B«fe«*:i;»*-r« 

:t^^r% Til ^iimfilt LT(D#®ji 1 3£. 

^Fb1$6^®i 4*^Lr»***i«±B*a«atLT 

RMU1 9itfa»> h*— JU1 4 a^*« 

[0081] -Tftsb*. *jgflsa>^ffliz,ktitf. *ffii 
lis^tffiUBBi 2lc£Wa<i/><fci>^lzfcU*Tt. 

»B «t Lfc*— -7^^ 7K10 £ y cfe < »¥Wlz 

[0082] *mm<wtm\z&ti\^ =i>*^h 
7t-x— ;n 4aic«fcy % »Ba>va$fltj£'4~£9Mi 3 
t^ismffii s fc*«ttffi«-cwii*#*zfc 

[0 0 8 3] £t>\z3ztz. *&m<D*miz&til£ % 
Mi 5*<c r&£a>xatta>BK*Bi=.fcya<»Jft 
2*iti>6<o-c. *iimffii 5±ic{4B-rs«H»2o 

zfc*«-c#. sjnnixmyssL/t«tt«A]*»ii'«c 
<D«mftBfCc*:yai<»rt**uri^4<D-c. ^uo 

bftiUT^x^v^bSBSCt^-e*. Ri^fi&Sfccfc 
[0 0 8 4] LfrA<or. *5MS0>flSJ8<D-9— 

»ana>Bi*aR*ft«i!iBi=aya*i=«*r 

K(DBa*aix«fcttli. SFBlffeSiJf 1 4 0)*g^tt<7)<i® 
[0 0 8 5] B4l4*je?BlC««-9— T^U^^ K(Dff2 

©Sltta)^Ba>Kffl**-rtt*»HfBB-efc4. 
[0 0 8 6] S4lc^-Tcfc *SMfia>^a8a>-9— t 

ftSStS5 1 ^mLXl^o 1 It. ^ffiSJS 

1At. ^(DW-fc&S 1 A(7)ffiaJfc^S4lzr^^l-^ 
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i/S$titl^o ZCOm&S 1 A CDS® {::(*. B§-*$fc: 

mzcDGk^m m&m) 5 2tmf&£tixi^ 0 *l 

X. 1 fccfctf^If 5 2<D^®£S5<*: : 5l~LT 

ztixi*z> 0 ^o)mns5 3<b&mzi*^ mr^ums 
Ammztixnv. zomm&mms 4<D\m4\zx& 

— ;U5 4 aM&ja^tlTl^&o Z<Da>$^7 h*— JU5 

4 a O^tSlts tt±®<Dmt&mT5 7 
(DK^ftCDS* (0 4(D$ft@ait^fS]<7)g$) £*fL 

Tfcy. #ffim«5 5<D;g£<t{$i^:gicff2f££;KT^ 
HPp1$&$iJI 5 4<d=j 1 h*— ;U5 

4aCD^§i5l^©^-^®m®5 3(DS®IC(i. I*i£<b1l 

[0 0 8 7] m&mm&i&m $ 4 <»&mziz % mm<o^ 

-Si02 te£<Dm&&fcm^ttZ>§£&m i FS 7*<E 
ISStlTl^o C(D£&£t^5 7(Dgl4|CT^^(CjF-r 
£$8351*. f|iji5=l>*? h*-;U5 4 a<Dl*aJ|:HigL 

rfcy. ctu^y. ^f»^5 7ii. Mit&5±ms6 
zitLxmnms 3iz&m2*ixi*z>o tit, 

fey, S£&^5 7<DfM'J (S4^{|1J) |=tt % 

7(^|4lLLXiim^tT5fi»JmS5 8*<J&fi££;ftT 
1*4. fit, S§&^5 7CD#;imfii5 5£®»J®« 

5 8 t(0m\z&W-?Z>%MiLlZj: i) w^izmi^ 5 
9*<fl2/££*lTl^ 0 ^iim«l5 5(DEl4lCT 

;U5 4 aCDF^|C&©^£^<i£&&&m j ? L 5 7 0>IBlZ 
SHiLri>^^bKJl:B5 6i:(c^^nrfcy. Zti 
IZ&*>) % &&mM5 51*. h*— ;U5 4 a<7)|*9 

Si5l^(ig-r^aHi<D^biKih® 5 6 k&®m=F5 1 

ftLxmnms 3tm&mzm&zhxi^ 0 z(d#& 
mms 5(DS®(D-ancii % #&m*£5 si^ut^s* 

.iz\* s a 1 u£fr*tez&s&mz£vmf££tit z m® 
%m&6 o^isit^jtrfcy. c<Dii]<isi]®*i6 00a 

6 O atfmtfLZtlXl^&o 

[0088] Mis^iiss 5 5 , nmm* s i . ®%m 



msate&TsmmzmmeocD&miziz^ ctibSM 

[008 9] ^nmnnmw— -^u^ ^ Kdoi^TM 
lci¥L<tftE-f £0 
[0 0 9 0] ffIIBSffi5 11*. ^*<h{5]«lz. v'jzi> 

[009 1] MSE«;UJf 5 2!*, ft^^tilz. v'J=i 

[0 0 9 2] 1 fccfcl/&;Sll5 2(D^®|C 

(T a -S i O2 . Ta-AI N&<tf) £/rl*$ 
Hti(D-tr^ S ^^X<h LTCD^b^ (T i N % ZrN# 
if) £fcl**^btt (T i B2. Z r B2 £<*:) titzl* 

W<bfe (T i s i 2 . Z r s i 2 tt£) KizfrtteZ 
$115 3A<. X/n°^^ »J V^^^&CD^&lCj; ij 

x^^^i^y. Mitix. mnms 3<Dftmm< 
[0093] fiiB$ms 5 3 (Dmmn-tt (mmmmm 

5 4(7) =1>*<? K7fx— ;U5 4 a ZtefgL't ZSMtLtz ^ =1 > 
h^~;U5 4 aCD^jS^^^Ht) iCli. S i -Mo 

^b!fe « ^> te&wwtitte t mm& t zwi+ft-DMit 

0. 2 u™mm<o&-mtemz\ztiLmztitz'ik. <£%\<d 
jLvT^Vte £\z & y m jztiLmizmmBftxterfL z tix 

[0 0 9 4] titz. Zinms 3tf>a®<D8§±]S£d5*r-f 
^teSS^Ii. Ife^li-tr^S^^XtLTtDS i 02 *tz 

$'J>?\ CVD^<i:CD^<7)^lCj:y 2. O/img 

nicety, ^iiUffiss^smgsst^m^wicSgl 
[0095] mtzmm&mm 5 4<D&M\zit. 

fillC. Ta2 N&tzlZT a-S i 02 ^ir^t>^^)PlTS 

^^>y^^UcfcyRiTiicD/^->^Bj«L. 

M$tt/r«Sf<7)^^5 7^fi£*ttrL>^o 
[009 6] fllB^m^ 5 7 (D-ffiiJ (0 4 ^EfflJ) 

li. ^&^f^^5 7|zft^^ti^±H^iimSi:Lr<D 

^ii®H5 smmztixtiv. &&m*s7o>te®\ 
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#&m«5 5fc<j:tf<i&]®ii5 8i*. mM&ftmv&z 

ifCD^ttCDSaiCcfeU 0. 1 /im*Ig(Z>B§-t$ftff£|C 

*F5 7 (D#iS®«i 5 5 t ®%m& 5 8 t IZ***tfc» 
[0 0 9 7] BtIfB#ii®*i5 5&J:tfflftlBtt5 8» 
\ % Cu. Au. Ni, N i -C r ft £f £ffll*T =fc <*: 

<. *X£aKna>ajfti=BS2ft«tori*tt 

[0 0 9 8] fflriE*)lS«5 SfccfelXfflSlJBttS 8<7)S 

ffiici*. a 1 3ztz\*c uft£(&«:f|*B£X/^$ 'j > 
*tt£©**»<B*auc.fc y 1 . o mBBoK-aft* 

liBBMBa 6 o 4i« 1 1 1 lc Mfl»l*a 6 

[0 0 9 9] lte«BX?5 7, ^oimffi5 5. 

mrr *fc«>ic 5-1 o/im^jscDn^cD^Mcosa^ 

6 1^ KlUfflMttfltHI^S (B*W) 

fflsij«affl^»tt«sa?-»6 o a iu*KDg®£»fi-r<5 

^LftlW y #>tt±f^fl!>S»l::«fc*»l6*e>«B 

tf:i*si-o-Nft^*tti:L, y>y* 

[0100] ^fc. naJi^stbLriN^^iimafflnaj 
mm*®*® «s*r> fcefctfajwaaiiirtwattBT- 

»6 0alCli % Ni-Snft^g/OyitOy-;+tf 

[0101] $&fc$fc. «SB5 2(D£^a5lcKe-r 
£SSP<DJ:;*<B«iIJi 6 1 0>««AW y #>5I **| 
tfLi7»»6 2 £S*i4 «8iS5 9a)4»D 

>^ y >si ##j*< uffiSi li*. * b ft 4 y r;i/x * v 

<b£B4fctf>i::i 00//mgIi:^<M**iru5o 
[01 02] ftfc\ KM-a>-b^httifO*Br=ai: 

T\ 5 5 £ J:tfi»)Vtt 5 8 f*«S*^ 5 7© 

JU 5 4 a CDrtSU-Cr^SSa 5 5 * KfbB&ltB 56^1 
T*ii5 3<t®&Mlz&g!£t!-£«/£i: Lr4>cfcL> 0 



[0 10 3] o^ir. fltt&Lfc«ja*bft**5Stfia>» 
88(0-9— v;u^^ KOKit^^l^o^TEl5lz^-rx^ 
BlC;ttoTlftlSI|-t£o 

[0 10 4] B5l**BBlc«4*— -7iU-^^ K©BB 

^com2o§iiS(D^sg(o^a5$xgiis[r^-r^p^^ 

[010 5] '#S6Jfia>^JBa)-9— K0>»3S*a 
I*. tt*tB»lcLT-ttO>* *<«:»« (B^ti-T) ± 
dBltfla)-**— t;u^-v K5 oSHftlcjf^fitL. 
*<c»«*»rafl>ttBrcr»iii-r* Cilery ttBBO 
t;u^^ K5 o*<HB*ica&jhs,fc?i::ftoTi* 

[ 0 1 0 6 ] EI 5 icij^cfc 5 *Hffi(D^®CD-9— V 
;U^s^ K0)BB^tt(*. iWlg6 5lrfcL> 

r. tt*tB«irLT¥a«i=»j«**Lfc->y3>«x 

7f>?Lt/^gil5 1 B^^"T4S1£5 1 *><ff2f££ 
ICLTS«5 1 «)IIl:v'J =i><tS^#S<t^*<tcD 
4 c - (Olfii&axS 6 5 J: VSSBiAXg 6 6 \Z 
(D»JS*atH-T*fc*a>T?-ta)»LL^Kffll**IBSf 

[0 10 7] O^fZ. #B»ff2fiEX«6 7|Zfcl>T. 2 
j£5 1 fe«fctf«S«5 20>«®|Z % B&£H (C r . M 
oft (if) *fctti8M©^-^^h (Ta-S i 
O2 . Ta-A I Nftif) ffili#ltt(Dt7 5'y^X 
t LT0)Bfca (TIN. Z r Nft£) *fcl*m^ft* 

(T ■ B2 . Z r B2 ftcif) ^tzlfT^im (T i S i 
2, Z r S i 2 ftif) ft<t*tf)£M*£X/^* 'J V^fti: 

icctyo. 5nmSJto)B-aftv$icttBL/ta. x 

^^>^ICj:yBraa>/<5r — >fl)TB*amat LT0) 

Ste5 1 ©*«»*y/]x* <»*-r*ci:*<. #m^5 

[0 10 8] O^IC. S^fcI»it@^iSxa 6 8(CfcL> 
T. S i -Mod4*fcliS i -Mo*4W-/«y h 
*fcl* I T OOim^SttSX/^^^'J Xffti: 
lC<fcyo. 2/imgJS0)BS-»ftlI$lctt»Ltc^. X 

vTXfiz&vmrnt&mms 4<7)a>^^ h^— ^5 4 

a»ftt«M (»fiK?£B«) ^»L>T»^L. Rfr . 
SttBlcHrft»«a>»«11* *r «Bfc»JtB 5 6 

[0109] o^lc. BlfflJfeaB^jaxg6 9lcfciN 

aimS 5 3(DS®f:n>^^ h^-;U5 4 a 

6 9 (COLNTMICPL < »Wt 4o 
[0 1 10] |fr«BBPBl««B^fi£XS6 9l*. ^t*. f& 
mums 9 Alcfci^T. tt^bB&ihB5 6£#t;»B»5 

3(0^®(CS i 02 */tJ4S i -0-Nftif<B3m£X 
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tbyx hB$»*Lfe», /b77-K7-;i (BH 

f) ttifeiBiynft»i5 4*x^^>^LrBra©ttitt 

lea h*-;U5 4 a £?rr«iff£JfM*anMaa 

18 5 4«*|<M-*. o^lc* Btt»Mftxe6 9Cfcfc 
l*T* 1F^$IB5 h*— ;U5 4 aOI^giJ 

0)»ftl»±ll5 6Ta-3fc»tttemirfe^T*«Jl5 3 
*<rtffll=BaSLTl*4Bai»5 3 A (g}4|C5SJg|CT5F 

SH53Aa (S4a^lCfi$jaiCT^^) *\ StS 5 1 fc 

RMM*»5 4<Bfl.5 4 b (H4|:i-«£ffi*LT5FT) 
lC<fcor^aicBtBLTL^-&Btt»5 3 A b (04IZ- 

[0111] s^uawr*^ mmms3tLx. c 

r. Ta-AIN, ZrN. Z r B2 , Z r S i 2 tt£ 
£ffll^ii£l::f4. 06 (a) |C7F-f^®Jf 5 3 CD^SJi 
lCtt«*r*n^BHl«5 3Aal*. 0 6 (b) ICsf** 
5fctt»ftl=J:yi6<ittKft»7 0t**i. S6 (c) 
l=**11iyilM§Jl5 4(Dfl.5 4 blC^orngUlcBtliL 
"Cl^^BtliSP 5 3 A b fi. 06 (d) (C^-Tcfc 513^ 
fcl=*yift«ttBfc*7 0£S4t*. 

[0 1 12] *m^5 3tLtMoSfflL^»4 

izit. 06 (a) izir.T&mms 3(7)igajicaM-r^>n 

^BtoSUS 3 A a 14. 06 (e) ICS* J: o iCfMHblc 

*y*»»***w ie (c) ic^-r@r B i*6^ii5 4(7) 

4 blzJ:oTrt»fcBfcBLTl*4BUlffl5 3 A b 

it. 06(f) iZTZ-r&oizmmitizxymmfb&zti 

[oii3] Lfctfot, BUffittfbxae 9 cicfci> 
T»m@5 3 3&WffllcJBHfWI=BaiLrt^*BIHI6*B 
5 4(7) =1 h*— ;U5 4 a Ja^^&S&BUtt 5 

3 AiiffeKlblCcfc yaitini=IUittlMbtt 7 o <h stifc 
yjWB***u IHKIl5 40a>99 h*— JU5 

4 a Jsm©«#i::fcl*T3IBB5 3 j&<rt»U:»Br«f::B 
Hi L r ^ « BffiSJ 5 3 A *<$!Hfzg«fc * $ ti 

[0114] fcfc, BKfclcJ:o?BniBIM5 4a>:a 

h*— ;U5 4 a Ja*t0)7&fift8ttJflS5 3Afi 
Pa1$fe&S5 4(7)fl,5 4 b(7)*£$ J:tJ«U5 3 4>»S 



[0 115] O^IC. «»**-»J3txa7 1 Izftivc. 
ffi*tH*fC % Ta2 N^fcliTa-S i 02 

3nmajK0)«-«tt»*fC«*Lfc*. ?*MJVl:: 

^S^JKM-T^o 4HB»**5 7 0)-ffl (04 

3?mtt<7)ia<bl»atB5 eiegu M^5 7ii»sg 

sstaawicaa-r*. 

[0 1 16] O^IC. fffiMlg7 2lZj3l*T. C r 

ft if (DSli^^S-c fc£ £ £ *, daJtMT? t ft 

ij >yaaif|cJ:y#|AttO. 1//mi»Oik 

xt;^>y6JB-rcfcl=J:yjMHRT5 7a)-B (04 
£ffl> *I6»*^5 7fc««S*t*Brao>/^ — > 

T-5 7 0>f&ffl (H4«09) IZ. #*tt*-T-5 7lC»tt* 

j&m-t&o c<p&*« ^iim«i5 5i4. -ta>-»3&<«» 

^570a^^7 ht^54 a(7)rt^|C-(i©-r4gil 

fil^j*S*u #»WI5 5ldu a>^^h^-;u5 4 

a<Drt«lZiSl*T* #S6R**5 7 !::««* *U *-<7)T 
«lctt«-r «tt4bUihB 56^ LT§1I 5 3d:lll 
Mlc^^tv^o *6I=, A I ft£> IMiC u £f <h* (DtfcM 

2. 0//mefi(Dit«WJS^IBS-«ftff$lca»Lfc 

7* hy yic*«xy^>y*Bfcfcicj:y % * 
areas 5(DS®a)R)fTM(oii©ici4. ^amasmsMS 
tt«^fip (■»■&■*■) fwi, ftasreas 8<z>hh 
(i4Si) im*. fljHBan^ttttttNl^ffeoaC- 
»sw-«fc*>o>B«g«««6o*»rtr*. 

[0 117] o^lc. SSBi^Axg7 3lcfct>r. «6 
0^L^l>^afim«fflHa5S8l3a5 J J i aJfccfc 
tfffl8flB«ffln«»tt5B?-»6 0 a S»L^7P> 
*fcl*S i -0-N#£A*&ft4*ttS«*.l* 5- 1 0 
/imaffia>B8-«*»SlrX/<*>$r 'J CVDttif 

ic«fcya»-r4cti=j:y«HB2o*<»jjistL. ol> 
■e. H5iz««izr^-ry-r-»yxa7 4icj:y. ^ 
tftlKs 1 *Hraa>ttBi=r»«Lr^-y^b*ttfc 
«BBa>*—Tjl^? K5 0fMi:»4Zi:lcJ:iJ* 

aao)»aa>*— -7>u^^ ks o(D«js*<ST-r4. 
[0118] fcfc\ B^L^L^iiiBafflnffiaattt?- 

«j3«fctffflfflBafflnffltt«ffl^»6 0 a ^KH 

6 1 S»*r«B8l=:W»tta>lfi»5 l -^«:iflc l k«^A 
^BA<»yf*et&*t. «ISS6 1 ^fitLfc«l=C0)T 
^^■SM«r*Zi:fcJ:y^»lzBtil**t. C(7)Btb 
aJLt-§iJ(ilZl4> N i -S nfc£<7>g/\>$riS0>y 

[o 1 1 9] wraLfcajaA^ft4*S8ifia)^tta)-9— 
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ki otBgf^tiicLr. 5 3(Ds®co»m 

tt<D»fcl»ihlB 5 6lzB**h.fca>** h*-;U5 4 a 

S^iiSfiiii: LTO#a©ffi5 5. &M^5 7, B 
53iJ©fii5 8fc£tfBi|<@»im*I6 ottf^>$<? h*-;u 

5 4 aia»©^*Ktt«tt'e->3 — \*-?&<»$mn\zV5 
itu Hraf6«H5 4©*6«tta>liStt$«i^>Sta)i: 

[0 1 2 0] *S81Sa)^lB«=<*:tLtf. 5 

BmaaB5 4a>aatta>aai£4<X<. L^tWt 

[0121] f-fc, **Jfi(D»J8(Ccfctttf. =1 >S h 
;U5 4 alCcfey, ^iOlffi$aii£t^)ill5 3 
fc #am*I 5 5 t £ S3IS§8i-e® a *Mct3&<t*4 

o>-e. *i»* : ?-5 7iz»-r«BMiD«iEa)A^ o^evk 

[0 1 2 2] #li5 3 0)$ia)3>^^ 

5 4 a <Drt»lcttJir S«B1£<Z>IHbR&iLB 5 6 
f4. BfciifflWMbxse 9 cicteit*»M^6 3>*^ 

■■r4fcfcti=. »mB5 3i:^iim«i5 5<t(7)m^w 

[0123] *se»a>»«Bi=<fe*Li*. #a 

1«5 5*)<C rtttf0aaaa>BKa>**ricj:ij*<B 

*Zt3&«-e#«<D-C. Aa«tt5 5 0)«ttKI8«l»JL'r 
*6I=, ^11«5 5*<C r ft £0*3 

K^aaoaRwickyaK^jastLTL^oo-e. «*i 

3 O^lmaflE-Cffcofc-f >^ "J*>5l*«3b<LEttL* 

ioo//m8BUi:i><f«uttfr^ ctvdcfc 
y. s^^^yTiux^vibSES-itJb^-e*. ep^.£ 

[0 12 4] LfctfoT. *s«fi<D^ffia)-9— VlU^y 
K5 0ic«fc*itf. B*BXi:B4 e *4£:ea&£l£»«4: 

Sp Q pSa>^ss*fiwrBiizMy?tjirc«}#-r 
z^ttfvt&o fir, *«jfia>^a©-9— -7iu^-y 
Ka>Ba»fti=**itf. HH««H5 4<7)»»tt<D«ffi 

y * < sa^tfjic aa-r « c £ *<t* * * . 



[0 1 2 5] B7l4*£BlcB«-tf— tji^? K0)S3 

[0 1 2 6] g]7f-^-r^5U. **J6a>fl&ffl0-tf— T 

;u^-> Ki 0 0(4. fli$Lfrm20)S5Jg(Z)ff^lgco-9--^ 

JU^»y K5 0iH«<D3pttfflM 0 1 Aj3cfei;H7ICT£ 

9101 Btf=«ky»j«s*ifca«i o ia)a®i~B§- 
«fc»*<B«SB (BftB) i 0 2A«»astiri^«. 

f Lt, SI51 0 1 fc«*:tfSSIf 1 0 2 0>^®£S5<*: 
5 1= Lt»-«W* (OTIAIIS^: LttOSll 1 

0 3Wfit**ltL^o C<D»mJ11 0 3(4. I)S10 

1 ft«fctf«SBl 0 2(DSISa5Tl(?)i1#l^1 

0 3 At. Z<D£iaBB 1 0 3 A(Dai(D- fip\ "f £ 

B7i=r£«i=»-r£afliaaa)3>»^ h*- 

;n 0 4 a^«ffl5fi^«IslHi:(7>SfilfflJ (B^-fr 

r> ft4ff=ttar**3(=»a**t«s:±B©«2»«a 

1 03Bfci:*iJ 2jf fCff2j££*lTl>£ 0 
[0127] lKrt5a&mB 1 0 3 <D&m\Z 14. MIUIItM 
1 0 4fi<&jft£4vCJsy. C(DBfiJ)l6«Bi 0 40)07 

n^HU0 4a«^m e fit, HPs1*& 

»ii 0 4i4. mumimnmi 0 3A<Din:ai^ 

*LfcfiHfiHS2#SBl O3B05*,03>^ h*— JU 
1 0 4a^»gBf^ftll8 (B^Ft*"**) Jiin<7)g|I^ 

t»aibr*c y wsttfca i amaaa i o 4 
Ai, z<DmiBH»»Bi 04 Aa>a®iz«Bsnfc 
»2BinaaB 1 o 4B£ircky 2Bicfl2fS£*iri* 

[01 28] mes 2 anaaB 1 0 4 b a>aBa>— b 

<B7 3£«) lei*, ft*ft*^i0 7i:»«jfti4±I 

^iii t lt <d h? < * - >o #a®*i 105 mm 
sttTfcy. \ff2anaaai o4Bo>aBa>fMi cb 
7£fiij) izi4. #*i»*^-i 0 7fcajt Lxam^fra 

F)TS/<^-*>a){isij®«ii 0 8^fifc*+trt^o 
[0129] fiiem2Br B i$fe^Bi 04b. ^amsn 

0 5. <lS"Jmfil1 0 8 ^7 h*— JH 04 a 

<7>rtgijfc(igi-^,m2»mBi o3B0$n:ii, mm 
a>»aai=»jfr* K'> ha>aiciti:TawEttaFttfc 

XitKtt*^6ftiftlMTi 0 7tMEIS:£*itin& o 
* Lt, ^^m^ i o 7 0)^11)1 1 0 5 k®%m& 1 

o 8 to)ffi\z&m.i-z>&mz& y w*ica^4aasp 1 
o 9ab<att$4iri^«. 

[0 13 0] -Tfrb*. ^Ilffil 0 5(4. zi>^^7 h 
*— JU1 0 4 a»i:-»A««*hr^4*»*^ 1 o 

7S^LT3>^^ h?fr— JH 0 4 aS5(CiiM-r^m2 
*U1 0 3 B<h@SlW(3m8l^nTlx€>p 
[0131] RCftlMKT- 1 0 7 (D^®(D-a5(^(4. ^ 

aaai o 5 irn» bit^ ? a i u 
^6ft«ttaaar=j:uaa«tLfe*a«aanaa 
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*I10 8(D-{i (07^) irii. Alftif^&tt** 

fey. zanmiui i oo>*«i»i=i*. Manas 
i i os^L-casijaai o 8i=»Lrn»^6att* 
fr?fctoa>BMBaaft0«tta?ff 

[0 13 2] MIH^iSmffil 0 5, «B**1 0 7. 

siam o sfccfctfsiHisijmffil i oeoaaizfi. cti 

b*tt4bft«iM**«tt£*&aB'r«fcJba*BB i 

1 1 tf*&Bsa»aatttt?»ftj:tfBJHBaffl*fl! 

[0 13 3] fcfc\ *0>fl&<D«fifcl=OL*Tte* TOJftLfc 

StiTfey, *attLlt|Mll±*KT«. 

[0 13 4] **JS(DflSffla>-fr— ^JU^* KICOL^TJE 

i::BL<B«r*. 

[0 13 5] ineSlEI O 1 li. yUa^^lfeitt 
[0 13 6] HHEftaB 10 21*. Si-Ta -OA>£ 

>yfc*LM*«»4ci:a>^tta>»afCck y B82 o /i ma 
[0137] ffirestin o 1 js^wan o 2g>sb 

C r . T i % Mo. Zr. T a . Nb.W. Hf 

J:y<P*»^t>atf*tfcK»jS*JBa)*6:< tt-o^ 
t>ft*T»0)»1»«IB 1 0 3 Arf><. X/^£U>^fc 
«lM*BB&£0>&tt0)£ttl::*y O. 1 // mfIJta>B§ 

y<tifi=*y. aiaaai 0 3A(d^h»a< 

£ffii o ia>nJB*«kys^/haF< *4xteHrffi^«a)/< 

[0 13 8] 3512351 iiRl 0 3 A^MCUi. C r 
<t S i 02 £A I 2 03 <7>"9— / K *fcf*. T a <*: 

s i 02 t a i 2 03 o-y— * v h^£fc£KllfijS&I5 

? h^b4^±!0)f 2ill 1 0 3 B*<X/< 

u >y*4LM*3K*fti:a)^»a)*aic < feyBi8i 
majKa>-«tt»*r=t»*4ir»j(t*tiT^4. 
[01 39] rafr%, TSa>mi*mjf 1 0 3A£. 
-t®0>m2 3imjf 1 o 3 Btiz«fey 2@cD#m^ 1 o 3 

[0 14 0] frl2m2»m® 1 0 3B<Z)£®|Z(i, Hlft 

<btt£*f-T£>s i-Moft4*feli, 
£rt*&fc4Bfl:B&jfcB (H^-B-r) */<**'J>y 
fc*iM*«*fti:a)^»a)*aic«kyB5o. 2//mis 
0-»a»*ica»ap*ir»JBaFtir^«. fit, a 

2il®i O3B0>affif=8l»LfcM<bl»ihBa)-ffl. 
BL< (£3 h*->U 10 4a a)»rt^£««fc«fc 

tfft»OB£0>ftlBff (B*#r) *:*fa>»rSttBI^ 
4>*a<7) x ^ ^ > y«p if iz cfc y KibWihS in «fc 5 BtS^« 



(0?7^/^->BMLt^b, B§7 00-800°C 

ISoMr', *ffi::8ttiLTi*6BUia€»B{br« 

wi:IZj:y. BS1 A/majSO>-»ftW*(DTB<DaiB 

h&«b 1 o 4 A36^rt**ir^«. 

[0141] ±i(7)S2iiI1 0 3 BI4. 

»mb-r*CfclcJ:y. *0>*¥tfKai±Mfl:*l;:&a 
£*ITC r2 03 -S i 02 - A I 2 O3 *fcliT a 2 

05- s i 02 - a 1 2 03 t y % &#&*6&te£ ^ 

^titC:, C r2 O3 *>A I 2 O3 S^trTSCtlC 
■*y. MI»±1(DCF4 +02 4fX(Zj:& K5-fX? 

[0 14 2] BirtBS2#«Bl 0 3B©WlftSfTofc 
Bftl»JhBSK5-rxry^>yiz < fcy|»*r*t. 
B<bl»±Ba>-7X^/<5r->lcLfcA<or±BO*2» 
11103 B4<0#ttf=*MVr::BtH Lt»itt©/^ K 

ffl 1 1 2 /)<3 $ h*— ;u i04a a>&0L*mw*& 
[0 14 3] fefc. s i -Mo £«i:4Bfl;l» 

jtBi*»8tt**rr«fc*>* a*i*rfc*ca>Bft:i»jt 

If <D^® $Ar^t> fcf-Afc i?T?BIMbl = «fc y ± C 

— ;n 0 4a©M«tii:fc^t, B<bl»JtB£*LT 
^2iff1 0 3B<!:^Itffi1 0 5£*B»WI::«tt 
Lfcy. fcftlMi* HbR6±I^Lrl251H 0 

3Bt«»*^i 0 7 ££Bft»i::»«r*z 

B1blfciLBf=*a8a 1 0 5&SlMMfitt**-i 

0 7 t««t4©l*Bilt©tf 6o***» l^Tf, B 
<bffijLB£R£ L/r**<8}&n D nff < &f#lT £ 5 

[0 14 4] *fc. B<bl»JhBli»*LrtJ:L^fc«>. 
S i -Mo$&fc£<0#jglcffig£;hr. S i 02 . S 

[0 14 5] meM1bR6ihB$B£LfeTB0)BlBm 
ffe^g 1 O 4 ACOSSlCli. S i O2 £ A I 2 03 ©tt 
^(*. -Tttfe*. S i 02 - A I 2 03 (DiaStt-fe^S 
y^X3b^&4»2BBBtt«Bi 0 4B^ X/<^»>j 
>yfc4lM*CVDftiffl)^Jaia)^aiCj:yBS2|ima 

aa>-»«»s«=«B*tiTaB**Lr^*. 

[0 14 6] -T TIOIHWI 1 04 A 

<t. JiB(Dffl2®Pa$6»Hi 04B^fIcfcy 2B<7)BPb1 
$6^® 1 O 4 3b<J^fig*nrL^*o 

[0 14 7] fit, ±B0)m2BPtg*£&Jf 1 0 4B 
14. «5L(i, S1O2 - AI2 O3 (90: 10mol 
%) ftt&fty. /<777-K7^B (BHF) SfflL>T 
X^^>yf^E5l^. TifeCDa23im®1 03Bt(DI 

1 O 3 i:^iim« 1 o 5*»ftflMMM?- (B»*r) 
CDmSl6<J^SgS^tT3fcA6<7)=J >^^7 K/tx— ;U1 04 a 
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$S2jiia$6«Bi 0 4BicBffi*-cs£Mi^a-r* 

[O 1 4 8] MI2m2lSrBl$6^lSl 0 4BfC=l>$^ h 
^-iH 0 4a £tetfLLtz&* Cr, Ti.Mo, Z 

co— -d. «5U*. Mo*<. x/^*y:/y*4iMi3K* 

tt£a>ftfla>£&|C*y 0. 1 //mSJB(0BS-«3SffS 
lC«»**LTffll8Snfc«. CF 4 + 0 2 3**0) K5-f 
X^^V^lC^tJ. 0 5 6J:tfi9tttl 0 

^•0) — SJ£=1>$? h*— 0 4 3(0^351^^*1+ 
TS2it®1 0 3B<tl6*£l$*rf £*»j£<t LttcfcLN 

> h<fcy S i 02 . A I 2 03 fc<hf<7>*&« 

tt-tr^s^^x. *mm<»&mzt$i*Ti*s \ 02 tA 

I 2 03 (DSi^i*. *T&Jb%* S i 02 -A I 2 03 <D 
ttKtt-fe^S^^x^&ftftSBzlBiyiffttSHi 0 4BIC 
»L-c«tLTi*4fctf> % #ii®ffii o 50-gp£=i>* 

<7 h*— 1 O 4 aCDP*9gPCDm2#m^ 1 O 3 BirlEfg 
mm-ZTlZ. M2iTOii1 0 4BO>a®fC(D^iS 
t«1 O 50)/*$ — >£#JHLTfcl^T. ^<D±lCff^l5e 
f £S§&J?I^1 07f^Lt, H2ilI1 0 3Bt^ 

1181 o 5fc**fttti=**-r4*3&<«JtflIia)«* 
[0149] fit, meBr£/<*— >o>#»mii o 

5 ifc£tf<iSiim« 1 0 8 1 O 7 J: y *5fcl::fl2 

J*LfcSL T a2 N*fcl*T a -S i 02 ft^&tti 
HrBajftMtttftft*. mm. 'J I/^fcifflMM 

ft^tt(D*ftlCj:y O. 3 A/mSga>B8-*$3&i5*(ca 
■ S*U -€-CDSCF4 +0-2 *X(DK7^ X?^>$T|C 

IB«$;ftfcffi»<D3£8&Sft^l 0 7ab<»astir^*. 

[O 1 5 0] C<Dcfc3lC. B§0. 1 /imfI£<DB§-t£fc: 

U*o>aiL^iiiatii o sfccfctffflSJWSi o 8 £5fciz 
as* <»i*l reive, *o)±i3Hf3e/<*->a>*» 

stffl<D is b * £ < r « c t tfx-z « o 
[0151] fisE^iimsi 0 5«j:t;iMta 

1 O 8 til * If izf&f&m* 1 070, CF4 +02 #X<D 

K5-fx^^>^i-fcixr. w5i5m2grBi*6^Bi 04 

Bli. Si 02 I3B81 0 m o I %ODA I 2 O3 *<;£JjD£ 
y. *-f Kx^^>yftfO)*4SI»ih'r6Ci:A<T? 

[01 52] ma&mm* 1 o 7 a>«®ici± % al c 
u. Aut;0KMif^9)'j>m^itii 

ft^f<D^«KD*aiC«tyB8 2. 0/irnfIJgCDB&-*$fc:l5 



ffli^rx*>^>yizcfcy. &mmmmft&mmv&* m 
afimff&a*?- «*-r«nflsitt«i 1 

[01 53] *fc % Sfi 1 O 1 ±©ftSi 1 O 2 tf>£® 

i=*mi 03. PL<iimi«msi 0 3a*<»j** 

tiXl*&<DV. TOIE^iSmtl i 0 51*. SHSj£$IS^S> 
&4B§0. 1 //mffiS©m*t<D£r5Z£*£(tr:a^ 

ffiSffil o 5CDm«i0*4<t LI A I % Cu. Auftiffl) 

[0 15 4] Z0«fc?lc % m^C0K5lz^:Ay^fPE:^i*<JS M 

1 0 9A^w>^y*>a>5i# 

*|*<L£fT5>f >^ y#>8l*«3^Lxty^ai 1 3£ 

tLtfltJOAl, Cu. Aufc£<DttK<B$B**r£ 
BL^ttL^fc*, ttS&Jltty. ttWtai 0 5A<#Wir 

A<r£. tt&igj&lc^SSilJIi 1 10MNML fc£ 

* «KMa>«£«ftjinics y w»=i»jfr « z <t a<-c 

*(Dtt». a»CD'J7'JUX*$?fc*Bofcii#i::j3 

ivr*. m^D n DM<tm^#^«h^i^3jL$i±^c<t>!)<r*# 

So 

[01 55] toe. s&a&siT 1 o 7 -PHflguma 1 1 0 

^fflfe^tffflsflaaffl^fflttttMi^ffl (*i^0^i±-r) 
ft»Bi 1 11*. sis&m^i 0 7^sij{@55ijmai 1 ott 

i -0-Nft^«»«'^L. X/<^5riJ>y % CVD4 

[0156] n»i-BffiLrL^6*a«affln« 
*«a^»*5*tffflai«affln»«ttaT-» c^i^s^ 

[0 15 7] JSfe. KW-a>-b^h&i:(D*&*wi6i: 

£451 0 1 J3£tffltiMl O2 0«fi£^HiaiLfcm 
1 (7>H!Sa>ff$ ffia)-^— Ki (DStei itecfetf« 

SHI 2A^&a4«rt^LT4icl:L^L. ftiiSl 0 5 

o7o>aiiir»fit-r*«*tLTtck^ 

L. =1 >^ ^7 h^— ;U 10 4a <7)rtgP"C^M©a 1 O 5 
[0 1 5 8] O^l-. m»Lfc«fit^bft**S8»(D^ 
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[0 1 5 9] H8tt**MI=«*-y— •VJ^y KCDHit 

[0 1 6 0] *SHfiO)BJ|<D-bl— K0)«3t*a 
lctt»fl<Z)-9— -7^^ Kl 0 0*BW:»*L, -to) 

**<c»«*Hfaa>ttiiicr»«-r s - 1 i= * y uka 

[0 1 6 1] g]8[C^-r^ *HJfe(D^SCD-^— "7 

0-20// m(7)a(*a)^»«<Difb«©> thffl 101BS 

o i A<»rtstL. olnt% ftaBj&rtxfE 

1 2 1 dfcl^T. 1 0 1 0>ftBHc»>U a > t 
■ t»*t(D»^«J-Cft*S i - Ta-Ofti:0filSffi 

«14»^b^t,36:SBS-»<z>ff*<7)«^Hi 0 2ft x 
£*i£ 0 C*i&a>*ttfl*J5fcxBl 2 0fcJ:tf«;EBiI2J* 

[0 1 6 2] O^IC. ilflMlgl 2 2IZfcL*T. 

Sffi 1 o 1 <fctf ftiSB i o 2 a>«Bi:: % »ag 1 0 3 

zmm-rZa -g>#bh^j«xsi 2 2icol>tmi^i¥ 

[0163] 8trE»SB^i«xs 1 2 2it **\ mi 
illisrai 1 2 2 aizjsivc. S£ 1 o 1 fccfctf« 

imll 0 2 (OftBlC-s Cr, T K Mo. Zr % T a . 

Nb.W. H f J: U4««^&ltfttfelllMia)'> 

LM*«*ftira)^«ia)*afei=«fey o. i//majS(7)B§- 

»*J»*l=*»L-C«JlLfcTlla>K 1 »m® 1 O 3 A 

tflC, I29HMX81 2 2BI=J31*T. 

§103 AO)&m\~C rtS i 02 <t A I 2 O3 <7>U— 

> K Ta<tSi02<tAl2 03 0>+J— > 

a -S i 02 -A I 2 03 U >y&5lM*SS 

*fc£<D***ia>;&&i::«fcy i . o m«Ka>K-«fc:J5 

^lca5tLTWSLfr±@<7)m2 2»m® 1 0 3B£»« 
[01 6 4] TttJb*. 911MIH1 2 2lcj3t^ 

r, Tm<D&immmi 03 At. ±@oi2«tn 

O 3Bi:^b^l)2ia)ilJ8 1 O 3jW&|jt**L* 0 



[0 16 5] o^lc. KftteJhJB^fiiXB 1 2 3lcfciN 
T\ BMBffi2»BHl 0 3B©8BlcBmbtt«*t4 

izj^yaso. 2^maao)-«^fi^^ : te5tLTia®L 
fcflL 3 ? i04a otetiL^mm&te&zf 

^»H»t©»«l«Bftifa)Hf3EttB**^T7* h'JV 
l^«fcy«TlBS i -Mo^fCF 4 +02 **XK<fc5 K 
^*fx?*>$f*irr^i:lc*yK*U 3>$?h* 
— jh 0 4 a<D»j«^e«*J3cfetf^»IalBi:a)«tt« 

[0 1 6 6] OS?|Z % BRftKJSBJ&JiEXS 1 2 4lCfcl> 
T. 9ti1 O 3CDS®(Z=I>^<7 Kt|v— ;H 04 a £ 

Wt4IM««H 0 4S»rtt4o ::a>BIWiM»B«* 

*iai 2 4i=ot%THf=»L<iBwr*. 
[01 6 7] miBBra«»H^*xs 1 2 4it 

S 1 BlUIIMtBjftKXB 1 2 4AfZ*5l*T* ffiTEBflSlft 

ih»l=B*j*tfcaMfttl»<inrEK2»*»i 0 3BM 
aidStibLTl^gajgli (^Oi) $BS7OO-800°C 
iS^Stt^SW^C <h iCcfc y . K^BSihBlcat) 

tlfc9tt£B<K2*Ml 0 3Bfl)***Cr2 0 3 
— S i 02 ~A I 2 03 £/~l£T a2 05 -S i 02 - 
a I 2 03 feif<Z>«6»tt^b«5lcejftLT. Kl. 0/f 
maaa)-«>S:I»*a)TB(D«l BBMMSB1 04Af 

am-r*. *r*t>*». sibh^bsc^i 2 4aiz*> 
l^t. $111 0 stfftm-smLTi^tt&mumth 

[0 16 8] VX^Bt^Igl 2 4B|Cfct,\ 

T\ WEIMblWjhBSK^-fx^^^yfCcfcyKS-r 

±1^2 9111 0 3B7b<^§i5(^SttiLT«SttCD/^ 
V KSU 1 1 2 3 > $r-*-h*— JU 1 0 4 a«f$I 

[0 16 9] 0?C, »2Br B 1f6»B^XSl 2 4C 
l=J3l*T, K<bl»ihBS«*LfcnffllcliaSLTt^ft» 
2$ti 1 O 3 B<D£Ei£^t;Tlf <7>m 1 BIMUH1 1 
0 4 AC7)^®(^. S i 02 t A I 2 03 (7)j|i^<*. "Tft 

S i 02 ~A I 2 03<7)^tt-b^S «^X^b 
ft4*tt*X/<^* y ><ffc4tM4*3»ai:a>^ftfl!>* 

ai=*yK2. o^mgjsa>-«*J5Sfc«»L-c»H 

Lt, S2firatt«Bl 0 4BB*t§o 

[01 70] o^ic. &2mm&mm i 04B^a>^ 
ftiMjftiftK^r^* hy vic*yfrias i 02 - a 

l 2 03 J/<^77 - K7-ylt (BHF) ICfc^^X^ 
hx^^>^$J6-rc«tlcJ:y^L. HrS^«(D3> 

h*-;n 04 a j3cfetfn»isiKi:(D««»<pirs 

[0171] -Tftfe*. BH*e«B^fifeXSl 24lcfc 
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l>t. Tmam i bummm i 0 4A<t. ±m<omzm 

Pi3$£SgBl o 4 Btfrz>teZ>2S<Dmffl&&!B 1 0 4*< 
-;ui 0 4 a«SJ:^ff[glB^fl!)}HRStt^ab<»j|K$H 

So 

[0 1 7 2] O^l". aa^fitXSl 2 5|Cfcl^T. SB 
2HPb1«6JSH1 O4B0$iCC r . Ti, Mo. Z 
r. Ta. Nb % Wj:tj««^&SattfeSIUlAftB 
<D-0<D3fc*f. Mo 'J >^$>4lM* 

JSJIfti:a)^»ia>*aicJ:y o. I ^mfiS(DB-«<i: 
B^CStLtSiL^ 7*h'JVI=*y«HEMo 
SCF4 +02 JfXUiJ:* K5-fx^^>ysjsrct 

i=*y, Rrs»tto>Aavfii 0 5S*tf«3H«ai o 

8£S2BPb1J&»Bi 0 4B(D8il:Mt5o Cl<D<b 
^iiSffil 0 51*. S2HHJ6SB1 0 4BICiSklt 
t>*l/c3>^^ h*— iH 0 4 alC&ifiLT. I2lf| 

0 4B<D*ffilcfae-f 
S*iTtey. *MSl0 5©-«A<a^^h*-il/ 

1 o 4 a(Drtffljiziitt«uftL^«fc3r=Lr»fiKaF*t4. 

[0 1 7 3] »»«TO*I81 2 6(CfcL^ 

T. Ta 2 NSfcliTa-S i 0 2 ft if 

<B*». «*J*Ta-S i 02 3&^tt4Braa>*»»tS 
{*«X/<?4y>?tt4f|::£yBO. 3 m*I£<DB8- 
»tt»*l=«*Lfc«. 7th'jyWi)lBETa-s 

i 02 JCF4 +02 tfXl::** K7^X7f>^SH 

■rcticfcy. wsa>»»ffi^ait'r*j:3i^LrHfa 

(D ha)»lcj£CfcBTS^tt(D«»(D^!»«^1 0 7 
*»*JE«*4ifc *!::»»» 1 OQtMti. CCD 
B#. 0 7<D-3H*. MIH=J>^^ h7f-x-;u 

1 O 4 aCD|*g|J. -Tft^^. $2«1I 1 0 3 B(D$® 

l=tJMt£*i*4>-e, 0 71*. ^2^111 

03b^ mtas^fflrasftaBcDSffii^fits^^* 
~#aa«i o 5 ta>ias*ic«*»i=««**t4o 

**ltf, I2$1I1 0 3B£&a®&1 0 5<tl*£& 
*T1 0 7t*LT*»Wlc»«**i*. A I 

*fcl*C u ftif(DttK*fl|A^&&6**rtX/<^^ 'J > 
^ft^lCcty^J^[*2. 0/im«B(DJt«ttWl*IB&-tt 

■TCirlCcfcy. #a@tili o 5<D£®<DpjriI<D<i@l~ 

i*. &mnmmH®mffi&*® (■***■> 
#ffl»mtti oscD-^ (B7$ih) in*, {i^imaffl 
(■»■&*■> t»«-r*fc«>a)nffl9j« 
ai i onmt^o 

[0174] -o&iz* SHi^Axg i 2 7 ictet^r. 

l*S i »0-Nft^&tt«**r$«iltf»5/imSft 

a>W-«ft«*i=x/<v*y>4r. cvDftifizj:y» 
»T*c«tl::cfcy«tI»i i i*<MK3*u our, b 

8 I-^^ICTtf-T v>^'Xi 1 2 8lZ^y . 



W10 1 ^Hra^ttai^T^ilLT^^^bStLfctt . 
MtD-tf— K 1 0 0SH^I=»4CtlZcfcy* 

Slffi(DJ^SS<D-9— TJU^-y K1 O 0(DS8it*<^7-rSo 
[0 17 5] «T»Lfc«^&«:«*SeifiO!)^JBfl)-9--- 
K 1 0 01*. &J& 1 O 1 fccfctf&^B 1 O 2(D 

ssir. TBcDmi»msi 03 Afcc*:t;±@cDm2^ 

111 O 3 B^t>&£2B<D#mJi 1 0 3£. ftlCflMK 
^3>^ h*— iH O 4 a0M&jS*5e««fc«fctf 

na5i°i^<h (Dfgsiaift if s r < »tt*»iMbr 4 c: fc i= 

cfc y »&ft4TJBG>* 1 Srellfe^B 1 0 4 Afccfctf±@ 
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